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(54) SOUD POLYMER ELECTROLYTIC FUEL CELL SYSTEM 
(57)Abstract: 

PURPOSE: To provide a small-sized solid polymer 
electrolytic fuel cell system having satisfactory energy 
efficiency. 

CONSTITUTION: A solid polymer electrolytic fuel cell 
system has an electrode jointed body formed by jointing }0 
an anode and a cathode on both faces of a solid polymer 
electrolyte respectively. Power generation is achieved by 
supplying fuel to the anode side and oxidizer to the 
cathode side of the electrode jointed body respectively. 
Steam ejectors (13) and (14) are provided on a fuel 
supplying line (22) and an oxidizer supplying line (26) 
respectively. Recycle lines (24), (28) are provided so as 
to return unused fuel and oxidizer discharged from a fuel 
cell body (1) upstream from the steam ejectors (13) and 
(14) in the supply lines (22) and (26) respectively. 
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* NOTICES * 

iTPO and NCIPZ are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the solid-state polyelectrolyte fuel cell system which has the electrode 2ygote which joined the 
anode and the cathode to both sides of a solid-state polyelectrolyte, respectively, and generates electricity by 
supplying a fuel to the anode side of an electrode zygote, and supplying an oxidizer to a cathode side, 
respectively While forming a steamy ejector at least in one side among a fuel supply line and an oxidizer 
supply line The solid-state polyelectrolyte fuel cell system characterized by preparing the recycle line which 
returns the unused gas discharged from the body of a fuel cell to the upstream rather than said steamy 
ejector in the supply line of the gas. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a solid-state polyelectrolyte fuel cell system. 
[0002] 

[Description of the Prior Art] The principle of a solid-state polyelectrolyte fuel cell is explained below. The 
anode and cathode which consist of a platinum catalyst, for example, respectively are formed in both sides 
of the electrolyte which consists of fluororesin system ion exchange membrane with macromolecule ion 
exchange membrane, for example, a sulfonic group, a porosity carbon electrode is further prepared in these 
both sides, and an electrode zygote is constituted. A porosity carbon electrode is connected to an external 
circuit. Hydrogen is hurnidified and supplied to ah anode as a fuel, and oxygen is humidified and supplied to 
a cathode as an oxidizer. The hydrogen supplied to the anode is hydrogen-ion-ized on an anode. A hydrogen 
ion moves the inside of an electrolyte to a cathode side as H+ and xH2 O at the basis of mediation of water, 
and an electron moves to a cathode side through an extemal circuit. On a cathode, the hydrogen ion which 
moved reacts with the electron which passed through the oxygen and the extemal circuit in an oxidizer, and 
generates water. The generated water is discharged out of a fuel cell from a cathode side. At this time, the 
flow of the electron which passes through an extemal circuit can be used as electrical energy of a direct 
current. 

[0003] As mentioned above, in order to realize hydrogen ion permeability in the electrolyte which consists 
of macromolecule ion exchange membrane, it is necessary to hold an electrolyte in the always sufficient 
water retention condition. For this reason, usually the saturated steam of the operating-temperature (about 
ordinary temperature -100 degree C) neighborhood of a cell is included in a fuel and/or an oxidizer, it 
humidifies, and the fuel and the oxidizer are supplied to the electrode zygote. 

[0004] An example of the conventional solid-state polyelectrolyte fuel cell system is shown in drawing 2 . 
The above electrode zygotes are held in the body 1 of a fuel cell, and the passage of an oxidizer, a fuel, and 
cooling water is formed of the predetermined member, respectively. The humidifier 2 of an oxidizer and the 
humidifier 3 of a fuel are formed in the exterior of the body 1 of a fuel cell. Pure water 6 is filled by these 
humidifiers 2 and 3, and it is heated by predetermined temperature at heaters 4 and 5, respectively. 
[0005] An oxidizer passes the pure water 6 in a humidifier 2, and where the hygroscopic moisture of 
maximum vapor tension is included, a supplied air is carried out to the body 1 of a fuel cell. Similarly, a fuel 
passes the pure water 6 in a humidifier 3, and where the hygroscopic moisture of maximum vapor tension is 
included, a supplied air is carried out to the body 1 of a fuel cell. The residual oxidizer which was not used 
within the body 1 of a fuel cell is discharged with a residual humidification steam and cell reaction 
generation water in the body of fuel cell 1 exterior. The residual fuel which was not used within the body 1 
of a fuel cell is discharged with a residual humidification steam in the body of fuel cell 1 exterior. Moreover, 
the body 1 of a fuel cell is cooled with cooling water 7. 

[0006] In addition, the unused fuel and unused oxidizer which are discharged from the body 1 of a fuel cell 
may be retumed to the upstream from the humidifiers 2 and 3 of each supply line with a pump etc., and 
recycle use may be carried out. 
[0007] 

[Problem(s) to be Solved by the Invention] In the conventional solid-state polyelectrolyte fuel cell system 
shown in drawing 2 , since the humidifier the object for fuels which stored pure water, and for oxidizers is 
formed in the exterior of the body of a fuel cell, the whole system becomes large. Moreover, since it is 
necessary to supply electrical energy to a heater from the exterior in order to maintain the temperature of a 
humidifier and storage pure water, energy efficiency is bad. Furthermore, if it is going to carry out recycle 
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use of an unused fuel and an unused oxidizer, devices, such as a pump, will be independently needed and the 
network of a system will become complicated. The system-wide magnitude of the purpose of this invention 
is small, and it is to offer a solid-state polyelectrolyte fuel cell system with good energy efficiency 
moreover. 
[0008] 

[Means for Solving the Problem] The solid-state polyelectrolyte fuel cell system of this invention In the 
solid-state polyelectrolyte fuel cell system which has the electrode zygote which joined the anode and the 
cathode to both sides of a solid-state polyelectrolyte, respectively, and generates electricity by supplying a 
fuel to the anode side of an electrode zygote, and supplying an oxidizer to a cathode side, respectively While 
forming a steamy ejector at least in one side among a fiiel supply line and an oxidizer supply line It is 
characterized by preparing the recycle line which returns the unused gas discharged from the body of a fuel 
cell to the upstream rather than said steamy ejector in the supply line of the gas. 
[0009] 

[Function] In this invention, the steamy ejector is formed at least in one side among the fuel supply line and 
the oxidizer supply line, and specified quantity suction is carried out by the suction effect of a steamy 
ejector, and a fuel and/or an oxidizer are supplied to the body of a fuel cell, humidification and where a 
preheating is carried out. Moreover, since the recycle line returned to the upstream rather than the steamy 
ejector of a supply line from the discharge side of the body of a fuel cell is prepared, unused gas can be 
attracted by the suction effect of a steamy ejector, and recycle use can be carried out. 
[0010] Therefore, it is not necessary to form the humidifier for the object for fuels, and oxidizers in the 
exterior of the body of a fuel cell like before, and system-wide magnitude is made to a compact. Moreover, 
in order to carry out recycle use of an unused fuel and an unused oxidizer, it is not necessary to use special 
devices, such as a pump. 
[0011] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0012] Drawing 1 is the solid-state polyelectrolyte fuel cell structure-of-a-system Fig. of this invention. In 
drawing 1 , an electrode zygote is held in the body 1 of a fuel cell, and the passage of an oxidizer, a fuel, and 
cooling water is formed of the predetermined member, respectively. The body 1 of a fuel cell is cooled with 
cooling water 7, The fuel supply line 22 from the fuel supply systems 21 , such as a bomb and a reforming 
machine, is connected to the fuel-supply side of the body 1 of a fuel cell through the steamy ejector 13 and 
the drain separator 15. The oxidizer supply line 26 from the oxidizer feeders 25, such as a bomb, is 
connected to the oxidizer supply side of the body 1 of a fuel cell through the steamy ejector 14 and the drain 
separator 16. The steamy supply line 12 from a steam generator 1 1 is connected to the steamy ejectors 13 
and 14, respectively. In addition, although the steam generator 1 1 could be formed independently, it could 
be annexed as some fuel supply systems 21. 

[0013] Moreover, the fuel recycle line 24 equipped with the drain separator 23 is connected to the fuel 
discharge side of the body 1 of a fuel cell, and this fuel recycle line 24 is connected to the upstream from the 
steamy ejector 13 of the fuel supply line 22. Similarly the oxidizer recycle line 28 equipped with the drain 
separator 27 is connected to the oxidizer discharge side of the body 1 of a fuel cell, and this oxidizer recycle 
line 28 is connected to the upstream from the steamy ejector 14 of the oxidizer supply line 26. 
[0014] Actuation of this fuel cell system is explained. If the steam generated with the steam generator 1 1 is 
introduced into the steamy ejector 13 through the steamy supply line 12, a fuel will be attracted from the 
fiiel supply line 22 with the suction force produced according to the ejector operation. A fuel is supplied to 
the body 1 of a fiiel cell, humidification and after a preheating is carried out and excessive hygroscopic 
moisture is separated by the drain separator 15. A fuel is used for a cell reaction within the body 1 of a fuel 
cell. Through the fuel recycle line 24, from the steamy ejector 13 of the fuel supply line 22, the residual fuel 
which was not used for a cell reaction is returned to the upstream, and recycle use is carried out by the 
suction force produced according to an ejector operation of the steamy ejector 13. If similarly the steam 
generated with the steam generator 1 1 is introduced into the steamy ejector 14 through the steamy supply 
line 12, a fuel will be attracted from the oxidizer supply line 26 with the suction force produced according to 
the ejector operation. An oxidizer is supplied to the body 1 of a fuel cell, humidification and after a 
preheating is carried out and excessive hygroscopic moisture is separated by the drain separator 16. An 
oxidizer is used for a cell reaction within the body 1 of a fuel cell. Through the oxidizer recycle line 28, 
from the steamy ejector 14 of the oxidizer supply line 26, ******** which was not used for a cell reaction is 
returned to the upstream, and recycle use is carried out by the suction force produced according to an ejector 
operation of the steamy ejector 14. 
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[0015] In such a fuel cell system of a configuration, the steamy ejectors 13 and 14 are formed in the fuel 
supply line 22 and the oxidizer supply line 26, respectively, and specified quantity suction is carried out by 
the suction effect of the steamy ejectors 13 and 14, and a fuel and an oxidizer are supplied to the body 1 of a 
fuel cell, humidification and where a preheating is carried out. Moreover, since the recycle lines 24 and 28 
retumed to the upstream from each discharge side of the body 1 of a fuel cell rather than the steamy ejectors 
13 and 14 of each supply lines 22 and 26 are formed, unused gas can be attracted by the suction effect of a 
steamy ejector, and recycle use can be carried out, 

[0016] Therefore, it is not necessary to form the humidifier for the object for fuels, and oxidizers in the 
exterior of the body of a fuel cell like before, and system-wide magnitude is made to a compact. Moreover, 
in order to carry out recycle use of an unused fuel and an unused oxidizer, it is not necessary to use special 
devices, such as a pump. 
[0017] 

[Effect of the Invention] As explained in full detail above, according to this invention, the whole magnitude 
is small and, moreover, a solid-state polyelectrolyte fuel cell system with good energy efficiency can be 
offered. 



[Translation done.] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi ejje 



8/7/2006 



JP,06-260198,A [DRAWINGS] 



1 

Page 1 of 1 



* NOTICES * 

JPO amd NCIPI are not responsible £or any 
damages caused by the use o£ this trcmslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
21 



I 



II 



12 



22 





27 



IF I [_. 



.28 



[Drawing 2] 




6 



[Translation done.] 

http •J/wwwA . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 



8/7/2006 



